• The problem of dispersion of an indicator by laminar flow in a cylindrical tube of radius, R, was recently examined by Taylor. 1 Initially the tube may be filled with indicator-free solution, and then the indicator solution "washed in," or it may be filled with solution containing indicator, which is then "washed out" with indicator-free solution. Taylor obtained equations for the mean concentration of indicator in a cross section of tube as a function of time, t, and distance x along the tube. Hereafter this will be designated as mean areal concentration. These equations were obtained for two cases of interest: Case I: dispersion of indicator due to diffusion is negligible compared with dispersion resulting from convective transport; and Case II: though convective transport is still present, the pattern of indicator dispersion results mainly from radial variations of indicator concentration due to diffusion. According to Taylor this latter case obtains if r r>9
(1 Letting Q x and Q Xl be the transport of indicator through a cross section at x and x u respectively, it follows that, for washout experiments, 
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Methods A glass tube 100 cm long with a radius of 0.0298 cm was filled with a solution containing 0.1% Na 2 CrO 4 plus a small amount of indicator, radioactive Na 2 Cr 5/ 0 4 . The nonradioactive Na 2 CrO 4 was used to minimize the effects of adsorption of the salt to the glass. The radioactive label was then washed out of the tube from a reservoir containing 0.1% Na 2 Cr0 4 . Successive samples of the effluent were collected and their radioactivity ascertained in a well-type scintillation counter. Flow rates were ascertained.
Results
In table 1 the results are summarized for five experiments, flow rates varying from 0.049 to 0.292 ml/min. Figure 1 is a graph of the results obtained in experiment number 4. In general the curves for the experimental data had exactly the same sigmoid configuration as those for the theoretical solutions, but at times the two curves did not fall exactly on top of each other. Rather, although they ran parallel to each other, one was displaced by a few seconds to the right or left of the other. To describe these differences between theory and observation, we show in table 1 the times when C t /C 0 dropped to 0.5 for each experiment. In two of the experiments agreement is excellent; in three, theory and observation differ by a few seconds. Overall, it is concluded that the experimental data agree well with the theoretical solutions. Taylor 1 points out that this method may be used to ascertain diffusion constants.
Discussion
The figure presents also the results which might have been expected if the indicator had been dispersed by convective forces only. The presentation is an imaginary one because con- But the contrast between the two curves is instructive: when diffusion is superimposed on convection, the indicator is delivered more slowly at the start. This is presumed due to the following cause: the nose of the convective paraboloid of water which is washing out the indicator is blunted by radial diffusion of indicator into it. But soon the indicator starts to flow out rapidly and its delivery overtakes that of indicator presumed delivered by convective transport only: indicator in the outer annuli diffuses into the faster moving annuli nearer the axis, and thus the whole tube is emptied of indicator faster than if convection alone had been operative.
Summary of
Considering the vascular system, its complicated morphology must, in part, influence indicator or dye dispersals. Also, presumably, convective forces govern, in part, the dispersal in the larger vessels. But then, as branches get smaller and velocity less, diffusion will play an increasingly important role. We make the following estimate as to where this occurs in the vascular system. When, following 
Summary
A tube is filled with water containing indicator and then the indicator is washed out by laminar flow of indicator-free water. Given a measurement of mean volume concentration of indicator in the effluent as a function of time, a theoretical expression is derived for the pattern of indicator delivery in the case where diffusion is superimposed on convective transport. Satisfactory experimental verification of the theoretical expressions was obtained.
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